Background {#S0001}
==========

The spleen is an intraperitoneal organ which is held in place by several ligaments including phrenicosplenic, splenorenal, colicosplenic, and gastrosplenic.[@CIT0001] Wandering spleen is a rare condition with less than 0.2% prevalence, and it is the cause of 0.25% of total splenectomies.[@CIT0002]

The prevalence of wandering spleen is 13 times higher in women than in men.[@CIT0003] Its etiology is not known, but the looseness or lack of spleen ligaments is claimed to be a factor.[@CIT0004] The mobility of the wandering spleen leads to various complications such as torsion, gangrene, abscess, spleen hemorrhage, and necrosis of the spleen tail.[@CIT0005]

The standard treatment option in patients with ectopic spleen is splenopexy, which is specifically recommended for children to preserve the function of the spleen and prevent severe infections. However, in cases of twisted and necrotic spleen, splenectomy is necessary.[@CIT0006]

In the present study, the case of a 15-year-old male with ectopic spleen attached to the omentum is introduced to draw physicians' attention to this rare condition when facing a mass or pelvic and abdominal pain.

Case Presentation {#S0002}
=================

A 15-year-old male patient complaining about permanent abdominal pain was referred to Imam Khomeini hospital in Jiroft, Iran. He had experienced abdominal pain, right lower quadrant (RLQ) pain, pain under his bladder, pelvic pain, rebound tenderness, fever, nausea, vomiting, and lack of appetite over the few past days. His vital signs were: temperature = 38°C, blood pressure = 115/70 mmHg, pulse = 73 bpm, and respiratory rate = 17 bpm. The laboratory findings are shown in [Table 1](#T0001){ref-type="table"}. The physician performed an examination, and ordered specific tests of the pelvic, liver, and abdominal regions. The CT scans ([Figure 1](#F0001){ref-type="fig"}) show that the liver was abnormally located in the abdominal midline (under normal circumstances, a large volume of the liver is located on the right side), and the biliary ducts and gallbladder were in their normal location without the presence of any stones. The aorta, pancreas, and kidneys were of normal size and in the normal locations, whereas the location of the appendix was not visible on the CT scan. A 90×90×85 mm cystic lesion was seen posterior to the bladder.Table 1Laboratory Findings of the PatientIndexValueIndexValueWBC6.8 (10^9^/L)Hemoglobin12.20 (g/L)RBC5.07 (10^6^/µL)Hematocrit37.90 (%)MCV74.8 (fL)MCH24.1 (pg)MCHC32.2 (g/dL)Platelets442 (10^9^/L)[^1] Figure 1Abdominal CT scan. (**A**) Location of the cyst and the spleen in the pelvic area. (**B**) Location of the liver and stomach in the abdominal space.

The spleen was not in its anatomical location; however, a cystic lesion with thin walls and size of 85×88×105 mm (similar to the size of the spleen) and solid content (30×30×47 mL), which was probably an ectopic spleen, was detected in the lower abdomen, attached to the omentum. Evidence of echogenic inflammation and edema in the RLQ and left lower quadrant was also seen. According to the findings, the patient underwent emergency laparotomy with the diagnosis of acute abdomen. The abdomen was incised in the midline. The kidneys were in their proper location and the intestine was in the center of the body. The stomach was oriented to the right upper abdominal region (under normal circumstances, the bulk of the stomach tends slightly to the left) and the liver was oriented to the abdominal midline (normally, the bulk of the liver is located in the right upper quadrant \[RUQ\]). The appendix was seen in the RUQ (normally, the appendix is located in the RLQ), and a large, thrombosed cystic mass attached to the omentum (with a blood supply from the omentum; normally, the splenic artery is responsible for the blood supply to the spleen), twisted around its axis (clockwise), was seen ([Figure 2](#F0002){ref-type="fig"}). The mass and the appendix were resected, and the pelvis and abdomen were washed. After achieving hemostasis, the abdomen was sutured and dressed. The lesion was sent to the pathology laboratory. The pathological findings reported both the spleen and cyst. After surgery, the patient was vaccinated and there were no infectious complications after splenectomy. The patient was discharged in good condition after two days.Figure 2Photo taken during surgery, showing the position of the wandering spleen in the pelvic area.

Discussion {#S0003}
==========

Wandering spleen is a rare condition. It is also known as ectopic spleen, misplaced spleen, or accessory spleen, and can be located anywhere in the abdominal cavity.[@CIT0002] An ectopic spleen hangs by its vascular base owing to the lack or looseness of its suspensory ligaments.[@CIT0004] The clinical symptoms of wandering spleen are diverse. Many patients are asymptomatic, and their ectopic spleen is diagnosed incidentally as an uncomplicated abdominal mass during a physical examination or imaging for other reasons.[@CIT0007] The patient may experience mild intermittent abdominal pain due to congestion of the spleen as it twists and untwists intermittently, or show the symptoms of acute abdomen due to the torsion and infraction of the spleen vascular base.[@CIT0003] Other clinical manifestations include nausea, vomiting, fever, leukocytosis, peritoneal stimulation signs, and a palpable pelvic or abdominal mass. The patient in the present study had a wandering spleen in the pelvic area attached to the omentum (with a blood supply from the omentum) with symptoms of severe pain in the abdomen, fever, nausea, vomiting, and lack of appetite.

Various imaging techniques can be used to diagnose ectopic spleen, including plain abdominal radiography, barium studies, scintigraphy, sonography, and CT scan.[@CIT0007] Sonography and CT scan can diagnose the comma-shaped spleen in an ectopic location in the absence of the spleen tissue in the left upper quadrant (LUQ). Sonography can show adjacent visceral involvement, such as the tail of the pancreas with variable echo, and this was the diagnostic technique used in the present study. However, intestinal gas limits the accuracy of sonography.[@CIT0008]

Similarly to the treatment performed for the case reported in this study, the standard treatment of wandering spleen with torsion is splenectomy. Splenopexy is a less invasive surgical procedure.[@CIT0009] In 2008, a case of familial wandering spleen was reported in two sisters. It manifested in the first sister when she was 13 years old. Three years later, it manifested in the second sister when she was 12 years old. This is the only report of familial wandering spleen.[@CIT0010] The first sister underwent splenectomy due to the spleen infraction. However, this condition was diagnosed early in the second sister, and she underwent splenopexy.

Ectopic liver has been reported in less than 0.5% in various studies and can be reported as a rare case.[@CIT0011],[@CIT0012] For example, in a study by Pandit et al, a case of ectopic liver attached to the gallbladder (with separate bleeding from the liver) was reported.[@CIT0013] In the study by Doshi et al, a case of ectopic liver was reported in the intrathoracic space.[@CIT0014] All studies have shown that the ectopic liver is located in the abdomen or chest. In our study, the ectopic liver is such that a large volume of the liver is visible in the LUQ and the liver is seen in the midline of the abdomen, as shown in the CT scan of the patient.

In the absence of trauma, most cases of ectopic liver are rooted in congenital causes.[@CIT0015] Ectopic stomach, which is congenital, is seen in only 0.4--2% of the population, and its most common location is the jejunum and ileum.[@CIT0016],[@CIT0017] Numerous cases of ectopic stomach have been reported. For example, in Hazan's study, ectopic stomach was seen in the intestine.[@CIT0018] In our study, according to the patient's CT scan, the ectopic stomach is located in the RUQ of the abdomen. The presence of three ectopic organs, namely the stomach, spleen, and liver, makes our report different from most studies.

Conclusion {#S0004}
==========

Wandering spleen should be borne in mind for patients presenting with a palpable intra-abdominal mass causing acute or intermittent abdominal symptoms. Emergency intervention is mandatory in cases with torsion. Treatment is almost always surgical, with either conventional or minimally invasive approaches.
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[^1]: **Abbreviations:** WBC, white blood cell; RBC, red blood cell; MCV, mean corpuscular volume; MCH, mean corpuscular hemoglobin; MCHC, mean corpuscular hemoglobin concentration.
